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UNITED STATES

PATENT OFFICE.

- GEORGE I. WASHRURN, OF WORCESTER, MASSACHUSETTS.

IMPROVED BOILER-FEEDER.

Speeification f{)rniiug part of Lette-r,s_Patent No. 41,408, dated J anuary 26,1364,

- To all whom it may concern -

Be 1t known that I, GEORGE 1. WASHBURN,
of the city and count r of Worcester and btate
of Massachusetts, h.-.we invented a new and
Improved Automatic Apparatus for Elevat-
ing Water and Supplying Steam- Boilers; and

I do hereby declare the follownw to be a full

and ‘exact description of the same, reference
- being had to the accompanying drawmgs,

- making part of this specification, in which— |

~_ FKigure 1 is a plan of the said apparatus.
Fig. 2 is a vertical longitudinal section of the
same at v v, IFig. 1.
Fig. 4 is a
' transverse section. at @ X, ng. 1S a vertical
fransverse sectlon of a portion of the appa-
ratus at y .. TI'ig. 6 is a horizontal section at
2 z, Figs. 2, 3, and 4. I‘1g 7 is a section in
the same plane as Fig. 2, illustrating a modi-
. fied arrangement of some of the partq Fig.
~81isa vertical transverse section at u u, Fig.
9 is a transverse section of the rock-
~ shaft representmg the oscillating hollow arms
in elevation. Fig. 10 is a 1)!;.111 or top view of
the said shaft and arms. |

Similar letters of reference indicate corre-
sponding parts in the several views.

The principal object of my present inven-
tion is to produnce an automatic apparatus

which will elevate water with economy and
rapidity; and this I accomplish by the instan-

taneous condensation of steam under any

pressure within closed chambers.

The apparatus which may be used in carry-
ing out my invention, and which I shall pro-
ceed to describe as 111ustmtwe of the same,
consists, essentially, of two or more doaed
ehambels each of which is thrown alternately
into communication with tlie boiler and with
a condensing-chamber, to which the supply-
pipe has constant access through a port which
may, 1f preferred, be provided with a check-
valve to prevent any reflux of water which
~ might oceur immediately before or at the in-
stant of condensation. The opening and clos-
“ing of the portsto place the respective cham-

bers alternately in communication with the

_boiler and the condensing-chamber may be
effected by a suitable vml“{, operated auto-
matically by the weight of water withinspheres
mounted upon arms projecting from. a roek-
,._.sh%ft all {}f W hlch are made hollow and com-

lﬂg. 3 is a transverse
. section at w 1w, Figs. 1 and 2 '

| municate with thé first-named chambers in

manner hereinafter descrlbed

A’ A% represent a pair of steam-tight cham-
bersextending transversely across two troughs
or chambers, B B? of unequal length, each of
which communicates with both the Smd cham-
bers through ports guarded by valves b’ b’ )?
b*, the valves b’ in the channel B’ opening up-
ward and the valves 1* in the channel I
downward ‘The long channel B', I denomi-
nate the ‘“‘cold-water trough,?’’ and the short
channel B® the ‘““hot- wqtel trounh A :
- C represents a third chumber rising from
the rear end of the cold-water trou ol P , With -
which 1t is in free cominunication. The last-
named constitutes the condensing-chamber,
and may extend to a height doublu that of the
chambers A" A% o

D is a hollow shaft, ﬁtted to turn within
steam-tight joints in the adjacent walls of the
chambers, A’ A%, The interior of this shaft is
divided by a partition, d, so that one end, @',
may open into-the chamber A’, and the. othev
end, &% into the chamber A, , While no commu-
111(3.;1131011 exists between them 3
B O '\tre hollow %phu‘e% attached to the
ends of hollow arms ¢ ¢, which commuunlicate -
with the interior of the. sha.l?t D 011_01)1)031‘50 ‘.
sides of its partition d.

F represents a valve-chest 111(,1031110 a slide-
valve, G, which is formed with projections
g4, ﬁttmo" within the valve-chest I, to guide
the valve in proper position. The seat IV of .
the valve Fis provided with three ports, f, k,
and [. The valve is moved by the osullation |

“of the shaft D by means of a cross, H, formed
with a short arm, A, fitting lcsosely 11 an ap-

erture in the shaft D. a louu arm, ' , project-
ing upward through the steain- pmtj into an

| aperture 1n toe valve G, and horizontal arms

h* 1I*, working 1n gmdes L (See Fig. 4.)

In Figs. 7 and 8 the shaft D is repr esented as

phced in the lower part-of the chambers A’
A’ This dﬂOldh room for the introduction

of small plpESj _j' extending within the shaft

D, and arws ¢ ¢, from the upper parts of the
reSpecthe balls D’ I’ to the upper parts of
the chambers A" A® for the purpose of con-

ducting steam to thu nterior of the batls when
the latter are emptu,d of wtu, Ltbhe QIH..IItPI'
:ehpmmed |

The arms¢” e mw ‘h:u set a{ A wreatm annw




- parts of the apparatus, excepting those which

. . . -l . : . : . . 1 : : : : . : : : . : . : : : . : . : . : Co

condensing-chamber:C. | |
Operation: Stcam is first blown through the
apparatus to expel the air, and it is then per-

mitted to condense by external radiation in all

are in communication with the boiler. The
various parts being placed in the positions
shown, the vacuum produced by condensation
within the chambers A*and C apnd ball E* will
cause them to be filled with water forced by
atmospheric pressure up through the pipe O,
any water which may have been in the cham-
ber A’ descending through the port & IFig. 4,
into the.boiler until the water finds i{s level
in the boiler and in the said chamber, which,

together with the ball E', is now 1n communi- .

cation with the steam-space. This period of

- the operation is shown in Figs. 2, 3, 4, and 5

of the drawings, The weight of water within
the ball E* will now overbalance the empty
ball ¥/, and turn the shaft D in the direction
indicated by arrow 1'in Fig. 5, which throws
the valve G tothe other extremity of itsstroke,
placing the chamber A’ in communication
with the condensing-chamber C and the cham-
ber A? inconmmunication with the valve-chest

and the steam-space of the boiler.  The water |

in the chamber B? will thenflow down into the
boiler until it finds its level. At the same

time an equilibrium of pressure is established
between the chambers B'and C, when the wa-
~ ter within the chamber C will descend by its

1 Bl into!

..............................

expansion,and within a smaller chamber than
would otherwise be practicable without loss

of power. Whatever the pressure of steam
introduced, any reflux of water will be pre-

vented by the instantaneous closure -of the -

check-valve, and the steam thus confined will
be condensed by being driven into the body

of water in the condenser by the gravity of
the said water, as before explained.
I do not desire to be understood as
myself to any particular form of the valve G,
or of the devices for operating it,but propose

to vary the same in any manner which may

be found desirable consistently with the es-

sential principles upon which the apparatus
“works., o |
A single slide-valve of largesize, operated

by means analogous to those described for op-
erating the valve G, may be substituted for
the four check-valves between the chambers

A" A% and channels B’ B The said. slide-

valve will work within a hot-water chest com-

municating with the steam-space of the boiler

and over three ports, the center one commu-
nicating with the condensing-chamber C, and
the end ports with the respective chambers A’
and A2 This valve will be worked simulta-
neously with the valve G, so that when the

upper part of either chamber is placed in

communiecation with the valve-chest ¥, (and
consequently with the steam-space of the boil-
er,) the lower part of the same ehamber will

' be in communication with the water-space of

limiting




.....

41,408

~ the b‘oiler, and when the upper part of either

chamber is placed in communication with the
pipe L,which leadsinto the condensing-cham-

ber C, the lower part of the same ehamber will

- communicate with the lower part of the con-
densing-chamber. S .

~ Having thus deseribed my invention, what

I claimas new, and desire tosecure by Letters
Patent, is— '

. 1. Condensing a 'body of steam . within an

apparatus having no external outlet, by fore-
ing it from one chamber to another by the
gravity of water and causing it to pass be-

- neath the surface of, and in contact with,

the water in the chamber into which itis
forced, substantially as herein described.

- 2. In a condensing or pumping apparatus, |
operating substantially on the principle speci-

Bied, the use of acheck-valve o, operating as

- described, to prevent the reflux of water into |

or down the supply-pipe.

3

3. The combination of the hollow divided
shaft D, chambers A’ A* E' E?, and valve G,

operating substauntially as and for the purpose

set forth, o | _
- 4, The combination of the rod H with the

| oscillating shaft D and valve. G for imparting

mofion to thesaid valve, as explained.
9. The chambers A/, A% and C, and troughs

B’ B?, operating together in manner substan-

tially as and for the purposesset forth. |

-~ The above specification of my improved ap-
paratus for elevating water and supplying
steam-boilers, signed this 24th day of Septem-.
ber, 1863. B o o

 GEO. I. WASHBURN.
‘Witnesses: .

JAMES H. GRIDLEY, -
CHARLES SMITH.
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